The gene mutated in X-linked adrenoleukodystrophy (ALD), a progressive demyelinating disease, codes for a protein (ALDP) involved in very-long-chain fatty acid (VLCFA) transport. The expression of ALDP and of two peroxisomal enzymes involved in b-oxidation of VLCFA, acyl-CoA oxidase, and catalase was studied in human and mouse brain. The pattern of expression was similar in both species. While acyl-CoA oxidase and catalase are found in all types of CNS cells, including neurons and oligodendrocytes, ALDP expression is restricted mostly to the white matter and endothelial cells. ALDP is highly expressed in astrocytes and microglial cells in vivo and in regenerating oligodendrocytes in vitro. In contrast, in vivo, ALDP is detected in much fewer oligodendrocytes and quantitative Western blot analysis confirmed the lower abundance of ALDP in these cells than in astrocytes. Only oligodendrocytes localized in corpus callosum, internal capsules, and anterior commissure express ALDP at levels comparable to those seen in astrocytes. In ALD, demyelination is first detected in these white matter regions, suggesting that the ALD gene mutation selectively affects those oligodendrocytes strongly expressing ALDP. Because of their failure to express ALDP, microglia and astrocytes may also contribute to demyelination in ALD patients. r 1997 Academic Press
INTRODUCTION
X-linked adrenoleukodystrophy (ALD) is a peroxisomal disorder characterized by progressive and multifocal demyelination of the central nervous system (CNS), 2 adrenal insufficiency, and accumulation of very-long-chain fatty acids (VLCFA) in brain white matter, adrenal cortex, plasma, and fibroblasts (Moser et al., 1995) . Normally, these fatty acids are b-oxidized inside the peroxisomes by a series of enzymes that includes acyl-CoA oxidase and catalase (Hashimoto, 1982) . In ALD, b-oxidation of VLCFA is defective and this defect is thought to result from an impairment in the activity of the peroxisomal VLCFA-CoA synthetase that activates VLCFA into CoA derivatives (Lazo et al., 1988) .
The ALD gene, recently identified by positional 1 Present address: Lawrence Berkeley National Laboratory, Berkeley, CA 94720.
2 Abbreviations used: ALDP, adrenoleukodystrophy protein; ALDRP, adrenoleukodystrophy-related protein; AMCA, aminomethylcoumarin acetate; AOX, acyl-CoA oxidase; CNP, 2':3'-cyclic nucleotide 3' phosphodiesterase; CNS, central nervous system; Cy3, indocarbocyanine; FITC, fluorescein isothiocyanate; GC, galactocerebroside; GFAP, glial fibrillary acidic protein; PMP, peroxisomal membrane protein; RCA, Ricinus communis agglutinin; VLCFA, very-long-chain fatty acids.
